The reservoir sediment is one of the key factors which hindered the effective implementation of the comprehensive benefits of the Three Gorges Project. The preliminary impounding was carried out in the June of 2003. The environmental effect caused by the impounding is a social focus. The primary objective of this paper is to analysis the sediment of the Three Gorges Reservoir based on the observation. After preliminary impounding the water level of the reservoir has been raised and the flow velocity has been reduced. The character of the hydrology and sediment of the river within the reservoir has also been changed. Then the changes have great influence on the sediment deposition and erosion, riverbed geometry, flow velocity and flow condition. In order to solve problems mentioned above, the sediment prototype observation in the reservoir was performed and the results were analyzed intensively. There are a total of 45 observation stations were employed to work in this research in the upstream and downstream of the reservoir. Firstly, the hydrological character before and after impounding was observed respectively. Secondly, the sedimentation pattern of the reservoir and variable backwater area was analyses. Thirdly, the water surface slope roughness and silt was calculated and validated. Based on the observation and analyses, it is found that the effect of the sediment and change of the riverbed in the reservoir is little and can be controlled. The analysis method and research results can be helpful for the environmental assessment of other great project.
Introduction
The preliminary impounding of Three Gorges Project reservoir was carried out in the June of 2003. The water level during operation and after flood season before the dam was 135m and 139m, respectively. Thus, the reservoir capacity is about 1.8 b illion m 3 . Then the Three Gorges Project p lays an important role in the flood control, power generation and navigation. But the reservoir sediment is a key problem to which we should face seriously [1] .
In this study, the sediment prototype observation in the reservoir was performed and the res ults were analyzed intensively. At present, remarkable results have been achieved which can enhance the understanding of hydrologic laws of sediment transport in the Yangtze River and pro mote the development of environmental assessment. This study presents the hydrologic prototype observation of sediment and its progress in the Yangtze River in the expounding and construction processes of the Three Gorges Project.
General Informati on of the Reservoir and Observation

Overview of variable backwater area during cofferdam power generation period
The variable backwater area fro m Lidu Zhen to Fengdu, is about 70km long. This reach is mountaintype and the riverbed geometry is stable. The change of the sediment deposition and erosion is slow. In the wide riverbed, the bank is also s mooth. The river is usually fro m 1500 to 2000 meters wide. So me reach 2300 meters wide during the flood season [2] . In the canyon area, the riverbed is narrow and the bank is very steep. The width is 300~400 meters usually. Min imu m width of the river in the dry season is only 200 meters. The altitude of the riverbed changes sharply. The altitude changes fro m 80 meters to 130 meters generally. The minimum altitude is only 41.9 meters.
Overview of perennial backwater area during cofferdam p ower generation period
During the co fferdam power generation, the operation water level befo re the dam was 135 meters. The end of the perennial backwater area was near Fengdu. The length of the river fro m Fengdu to dam is 433 km. It can be divided into 3 parts of riverbed as follows.
The first part is fro m Fengdu to Fengjie. Th is part of the riverbed is wide and the length is about 275km. In this area, the vale is wide and smooth. The widest site of this reach is 1500~2000 meters. There are many foothills beside the river.The second part is fro m Fengjie to Miaohe (also the Three Go rges). This part of the river is 142 km long which is very narro w. The vale is cliffy and base rock is exposed. The width is 200 meters ~300 meters. The bank o f the wide vale area is smooth. The width is 600m~800m in the flood season, some reach to 1000 meters ~1500 meters [3] . There are many branches in this reach.The third part is from M iaohe Station to the dam. This part of the river is 15.1km. The sloop of the bank is smooth and the riverbed is wide.
General information of observation
The hydrological and measurement department set up a total o f 10 water and sediment control stations and 45 water level special stations after the opening of the Three Gorges Pro ject in 1993. These stations locate in the Yangtze River and its main branches to observe the change of the immovable section and landform. The information of observation is shown in the The water and sediment of the Three Go rges Reservoir mainly co me fro m the branches of the Yangtze River wh ich are Jinshajiang, Jialingjiang, Minjiang, Tuojiang and Wujiang. The suspended sediment is the main co mponents of the transportation of sand. The run -off of the Three Gorges Reservoir mainly comes fro m Jinshajiang, M injiang, Jialingjiang and Wujiang. Based on the analyses of the data in 2004 after impounding [4] , it was found that the discharge decreased slightly.
Analyzes of Scouring and Siltation in Variable Backwater Area of the Reservoir
The Three Gorges Reservoir is a river-type reservoir. The upstream is wide and the downstream is narrow. The sediment process is controlled because the bank is stable. In the area of gorges, it scours in flood season and sediment in dry season. But in the river which is wide, the situation is on the contrary. After impounding, the water level o f the reservoir rose. The water surface slope in the variab le backwater area was bigger than that of the perennial backwater area. But it decreased sharply comparing with foreimpounding. Before impounding, the change of the scouring between dam and Lidu Zhen was small. After impounding, the water level and water depth before dam increased and the water surface slope and flow velocity reduced [5] . So the hydrological and sediment character changed greatly.
Calculation and Validation of Water Surface Slope and Roughness of Three Gorges Reservoir
Based on the data observed before impounding, the analyses for different reach (variab le backwater area and perennial backwater area) were performed. The water surface slope of the river fro m Fengjie to the dam increased because of the rise of the water flow before impounding. After impounding, because the water level befo re dam changed with the operation scheme, the water surface slope was different in the same water flo w before and after flood season. Before impounding, the rou ghness of different reach is shown in Table 2 It was found that the roughness of a few reaches was small. The rest were bigger than 0.03. The roughness of the reach in the three gorges was large. After impounding, the roughness of the reach after Qingxichang Station increased because the water level rose. The detail is shown in Table 3 Note: A-measurement data, B-calculation data.
Conclusions
Many observation works have been done in the past. And after impounding in 2003, a large sum of measurement data has been accumulated. These data is not only the basic informat ion of scientific decision-making for Three Go rges Project, but also the basic proof for environ mental assessment. The determination method of the end of variable backwater area should be improved by new water level and others observation data. Based on the observation and the projects currently under construction in Jinshajiang, the sediment of Three Go rges Reservoir will decrease. This is benefit for the reservoir. The experience of the sediment prototype observation in the reservoir can be a useful reference for establishing a general anti-sediment program. Based on the observation and analyses, it is found that the effect of the sediment and change of the riverbed in the reservoir is little and can be controlled. The analysis method and research results can be helpful for the environmental assessment of other great project.
